Affinity isolation of active murine erythroleukemia cell chromatin: uniform distribution of ubiquitinated histone H2A between active and inactive fractions.
This laboratory recently reported the development of a biotin-cellulose/streptavidin affinity chromatography method based on the DNase I sensitivity of active chromatin to isolate a DNA fraction from murine erythroleukemia (MEL) cells that is more than 15-fold enriched in active genes (Dawson et al.: Journal of Biological Chemistry 264:12830-12837, 1989). We now report the extension of this technique to isolate and characterize chromatin that is enriched in active genes. In this approach, DNA in nuclei isolated from MEL cells was nicked with DNase I at a concentration that does not digest the active beta-globin gene, followed by repair of the nicks with a cleavable biotinylated nucleotide analog, 5-[(N-biotin-amido)hexanoamido-ethyl-1,3'-dithiopropionyl-3- aminoallyl]-2'- deoxyuridine 5'-triphosphate (Bio-19-SS-dUTP), during a nick-translation reaction. After shearing and sonication of the nuclei to solubilize chromatin, chromatin fragments containing biotin were separated from non-biotinylated fragments by sequential binding to streptavidin and biotin cellulose. The bound complex contained approximately 10% of the bulk DNA. Reduction of the disulfide bond in the biotinylated nucleotide eluted approximately one-half of the affinity isolated chromatin. Hybridization analysis of DNA revealed that whereas inactive albumin sequences were equally distributed among the chromatin fractions, virtually all of the active beta-globin sequences were associated with chromatin fragments which had bound to the affinity complex. Western blot assessment for ubiquitinate histones revealed that ubiquitinated histone H2A (uH2A) was uniformly distributed among active (bound) and inactive (unbound) chromatin fractions.